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CMOS 66 MHz Monolithic 256x24 
Color Palette RAM-DAC 



ADV453 



FEATURES 

66 MHz Pipelined Operation 
Triple 8-Bit D/A Converters 
256x24 Color Palette RAM 
3x 24 Overiay Registers 
RS-343A/RS-170 Compatible Outputs 
+ 5 V CMOS Monolithic Construction 
40-Pin DIP or Small 44-Pin PLCC Package 
Power DissipcAlon: 1000 mW 

APPLICATIONS 

High Resolution Color Graphics 
CAE/ CAD/ CAM Applications 
Image Processing 
Instrumentation 
Desktop Publishing 

AVAILABLE CLOCK RATES 
66 MHz 
40 MHz 



FUNCTIONAL BLOCK DIAGRAM 




K> 



DO D7 CS RD WR CI CO 



GENERAL DESCRIPTION 

The ADV453 is a complete analog video output RAM -DAC on 
a single monolithic chip. It Is specifically designed for high reso- 
lution color graphics systems. T he part contains a 256 x 24 
color lookup table, a 3 x 24 overlay palette as well as triple 8-blt 
video D/A converters. TheADV453 Is capable of simulta- 
neously displaying up to 259 colors, 256 from the lookup table 
and three from the overlay registers, out of a total color palette 
of 16.8 million addressable colors. 

T he three overlay registers allow for Implementation of overlay- 
ing cursors, pull down menus and grids. T here Is an Indepen- 
dent, asynchronous M PL) bus which allows access to the color 
lookup table without affecting the Input of video data via the 
pixel port. T he AD V453 Is capable of generating RG B video 
output signals which are compatible with RS-343A and RS-170 
video standards, without requiring external buffering. 

TheADV453 Is fabricated In a+5 V CMOS process. Its mono- 
lithic CMOS construction ensures greater functionality with low 
power dissipation. T he part Is packaged In both a 0.6", 40-pln 
DIP and a44-pln plastic leaded (J-lead) chip carrier, PLCC. 



PRODUCT HIGHLIGHTS 

1. F ast video refresh rate, 66 M H z. 

2. Compatible with a wide variety of high resolution color 
graphics systems Including VGA* and M aclntosh 1 1 .** 

3. T hree overlay registers allow for Implementation of overlay- 
ing cursors, pull down menus and grids. 

4. Guaranteed monotonlc. Integral and differential nonllnearl- 
tles guaranteed to be a maximum of ±1 LSB. 

5. Low glitch energy, 50 pV sees. 



♦VGA is a trademark of International Business Machines Corp. 
**M acintosh II is a registered trademarl< of Apple Computer Inc. 
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ADV453- SPECIFICATIONS 



(Vaa = + 5 V ± 5% , Vref = + 1.235 V, Rjet = 280 SI. Uync connected to lOG. 
All specifications TMinto Tmax' unless otherwise noted.) 



Parameter 


All Versions 


Units 


Test C onditions^ omments 


jl Ml rCKrUKIviMIMv-t 








Resolution (Each DAC) 


8 


Bits 




Accuracy (Each DAC) 








Integral Nonlinearity 


±1 


LSB max 


Guaranteed M onotonic 


Differential Nonlinearity 


±1 


LSB max 




Gray Scale Error 


±5% 


G ray Scale max 




Coding 




Binary 




DIGITAL INPUTS 








Input H igh Voltage, V|nh 


2 


V min 




Input Low Voltage, V|nl 


0.8 


V max 




Input Current, U 


±1 


|jA max 


V|N = 0.4 V or 2.4 V 


InputCapacitanceCiN 


10 


pF typ 




DIGITAL OUTPUTS 








Output H igh Voltage, Vqh 


2.4 


V min 


IsouRCE =400nA 


Output Low Voltage, Vol 


0.4 


V max 


IsiNK =3.2 mA 


F 1 ati n g- S tate L eal<age C u rren t 


20 


|jA max 




Floating-State Output Capacitance 


20 


pF typ 




AMAi nn niiTPiiTQ 

MINMLUo UU 1 rU 1 D 








o ray ocaie l urrent r\ange 


1 c 
Ij 


nriA min 






00 
LL 


mA max 




II 1 it" 1^1 li" 1 II rroni" 

u uipul L urreni 








vVnUc Level KclatI Vc to D lariK 


1 7 KQ 


rvi A rvi i n 

mA min 


T\/nirall\/ 10 mA 

1 ypicdiiy ly.UD mA 






llIM llldA 




VVn He Level Kcldtl vc to D laCK 


ID. / 4 


1^ A 1^ 1 Y\ 

mA min 


T\/nirall\/ 17 mA 

1 ypiCdiiy i/.o^ mA 




1 R Rn 

10. DU 


mA mdx 




BldCK Level KeidtlVetO DlariK 


u.yj 


mA mm 


T \ *r\ i ^ "^1 1 \ * 1 AA A 

1 ypiCdiiy mA 






m A may 

1 1 IM 1 1 IQA 


DianK Level on iuk, iud 


u 


■ 1 A KVl 1 Y\ 

yj\ min 


T i/r* 1 /" al 1 1/ 1^ iiA 

1 ypicdi ly J |JA 




Rn 


1 1 A m av 
yj\ lildA 




DldilN Level Oil IVJVJ 


D.zy 


llIM llllll 


1 ypiLdliy /.DZ IIIA 




o.yo 


m A m av 
1 1 1 A III dA 


oync Level on luo 


U 


■ ■ A rv^ 1 Y> 

|4A mm 


1 ypicaiiy □ |4a 






iiA mav 

|4M llldA 




LSB Size 


69.1 


mA tvp 




DAC to DAC M atching 


5 


% max 


Typically 2% 


Output Compliance, Vqc 


-1 


V min 






+1.4 


V max 




Output Impedance, Rqut 


10 


V£i typ 




O ii'hnii'l" ^nar'i^sn^Q 
UULpUL L dpdLltdilLe, V^OUT 




pF typ 


Iqut — u mA 


VOLTAGE REFERENCE 








Voltage Reference Range, Vref 


1.14/1.26 


V min/V max 




Input Current, Ivref 


-5 


mA typ 




POWER SUPPLY 








Supply Voltage, Vaa 


4.75/5.25 


V min/V max 




Supply Current, Iaa 


275 


mA max 


Typically 220 mA, 66 M Hz Parts 




250 


mA max 


Typically 190 mA, 40 M Hz Parts 


Power Supply Rejection Ratio 


0.5 


%/% max 


Typically 0.12%/%, f = 1 kHz, COM P =0.1nF 


Power Dissipation 


1375 


mW max 


Typically 1000 mW, 66 M Hz Parts 


1250 


mW max 


Typically 900 mW, 40 M Hz Parts 


DYNAM IC PERFORMANCE 








Clocl<and Data Feedthrough^'^ 


-30 


dB typ 




Glitch Impulse^' ^ 


50 


pV sees typ 




DAC-to-DAC Crosstalk 


-23 


dB typ 





NOTES 

^Temperature range (T MIN IoTmax); 0°C to +70°C. 

^T L input values are to 3 volts, with Input rise/fall times <3 ns, measured between the 10% and 90% points T Iming reference points at 50% for Inputs and out- 
puts. Analog output load <10 pF, 37.5 £1. DO-D 7 output load <50 pF. See timing notes In Figure 2. 

'Clock and data feedthrough Is a function of the amount of overshoot and undershoot on the digital Inputs. For this test, the digital Inputs have a 1 kn resistor to 
ground and are driven by 74H C logic. G lltch Impulse Includes clock and data feedthrough, -3 dB test bandwidth = 2 x clock rate. 

Specifications subject to change without notice. 
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TIMING CHARACTERISTICS' All specifications Tmin to Tmax .) 



1 (Vm = + 5 V ± 5% , Vref = + 1.235 V, Rset = 280 il. Uync connected to lOG. 



Parameter 


66 MHz Version 


40 MHz Version 


Units 


C onditi ons/C ommenits 


Tmax 


PlPl 


'^U 


l»l n L llldA 


C \ r\rV D ato 


f 

ti 




oc 
Jj 


ns mi n 


r^c pn PI Cdl-iinTin-iQ 

Ljo, l u, l i Dctup 1 ime 


4- 

^2 


J J 


■31; 
J J 


ns mi n 


rn ri HnlHTimo 
LjO, nUILl 1 llfic 


f 

t3 




Z J 


ns mi n 


PTS W/P I-I inh T imo 

ivLJj vv i\ n lyii 1 iiiic 


f , 

u 


1 n 


1 n 


lib 1 III 1 1 


JVL/ MbbCl LcU LU U dLd D Ub U 1 1 Vcl 1 


f 

t5 


1 nn 

lUU 


1 nn 


lib ilidA 


13 A ccor+oH nataX/allH 
sSAJ Mbbci LcU LU U dLd V diiU 


f 

te 


1 c 
ID 


ID 


ns m9x 


T) M Qriaforl H afa Diic '3 CfafiiH 

KJJ IN cydtcU to U dtd DUb j-jtdtcU 


1-7 


Ju 




n c m 1 n 
lib 1 1 II II 


W IS. L U vv 1 IIIIC 


t8 


■31; 
J J 


■31; 


■ lb illlil 


VV 1 ILc LJ dLd DcLUp 1 llllc 


^9 


n 


n 


nc ml n 
lib 11 11 1 1 


W rii"P n H nIH T i nriP 
vv 1 1 Lc L/dLdinuiu i iiiic 


tin 
'■10 




7 


nc mln 

1 ID 1 1 M 1 1 


PiypI ^ Pnirlrnl ^phmTimp 

r lACI 0< ^UIILIV/I >jCLU|J I IIIIC 


l-ll 






n c m 1 n 
lib 1 1 1 1 1 1 


PIypI Kj C nnirnl 1-4 nirl T imp 
r 1 Aci oc v^uiiLiui nuiu i iiiic 


1-12 






ns mi n 


r Inrk" C vrip T i tnp 

Vrfiu^ixv^yLic 1 IIIIC 


ti3 


5 


7 


ns min 


Clock PulseWidth H igh Time 


tl4 


5 


7 


ns min 


Clock PulseWidth LowTlme 


tl5 


20 


20 


ns typ 


Analog Output Delay 




30 


30 


ns max 




tl6 


3 


3 


nstyp 


Analog Output Rise/Fall Time 




25 


25 


nstyp 


Analog Output Settling Time 


tpD 


2Xti2 


2xti2 


ns max 


Pipeline Delay 


tsK 


1 


1 


nstyp 


Analog Output Skew 




2 


2 


nsmax 





NOTES 

^TTL input values are to 3 volts, with input rise/fall times <3 ns, measured between the 10% and 90% points. Timing reference points at 50% for inputs and 
outputs. Analog output load <10 pF, 37.5 £2. D0-D7 output load <50 pF. See timing notes in Figure 2. 
^Temperature Range (Tmin to Tmax); 0°C to +70°C. 

^Settling time does not include clocl< and data feedthrough. For this test, the digital inputs have a 1 resistor to ground and are driven by 74HC logic. 
Specifications subject to change without notice. 



CS, CO, 01 : 
RD, WR 



READ (D0-D7) 



WRITE ,O0-D7) ^^^^^W 



55 



> 



Figure 1. MPU Read/Write Timing 



-t,4-» 



CLOCK 

P0 -P7. OL0-OL1, 
SYNC, BLANK 




lOR, lOG, lOB 



NOTES 

1. OUTPUT DELAY (1,5) MEASURED FROM THE 60% POINT OF THE RISING 
EDGE OF CLOCK TO THE 50% POINT OF FULL SCALE TRANSITION. 

2. SETTLING TIME( t„| MEASURED FROM THE 50% POINT OF FULL SCALE 
TRANSITION TO THE OUTPUT REMAINING WITHIN ±1LSB. 

3. OUTPUT RISE/FALL TIME (t,s) MEASURED BETWEEN THE 10% AND 90% POINTS 
OF FULL SCALE TRANSITION. 
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ABSOLUTE MAXIMUM RATINGS^ 

VAAtoGND +7V 

Voltage on Any D igital Pin G N D - 0.5 V to Vaa + 0.5 V 

Ambient Operating Temperature (T a) 0°C to +70°C 

Storage Temperatu reds) -65°C to +150°C 

Junction Temperature (Tj) +150°C 

Lead Temperature (Soidering, 10 sees) +300°C 

Vapor PliaseSoideringd minute) +220°C 

lOR, lOB, lOG to GND^ V toVAA 

NOTES 



^Stresses above those listed under "Absolute M aximum Ratings" may cause 
permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions above those listed in the 
operational sections of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 
^Analog Output Short Circuit to any Power Supply or Common can be of an 
indefinite duration. 



ORDERING GUIDE 





Temperature 




Package 


Model 


Range 


Speed 


Option* 


ADV453KN66 


0°C to +70°C 


66 M Hz 


N-40A 


ADV453KN40 


0°C to +70°C 


40 M Hz 


N-40A 


ADV453KP66 


0°C to +70°C 


66 M Hz 


P-44A 


ADV453KP40 


0°C to +70°C 


40 MHz 


P-44A 



*N = Plastic DIP; P = Plastic Leaded Chip Carrier. 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min 


Typ 


Max 


Units 


Power Suppiy 


Vaa 


4.75 


5.00 


5.25 


Volts 


Ambient Operating Temperature 


Ta 







+70 


°C 


Output Load 


Rl 




37.5 




a 


Reference Voltage 


Vref 


1.14 


1.235 


1.26 


Volts 



CAUTION 

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily 
accumulate on the human body and test equipment and can discharge without detection. 
Although the AD V453 features proprietary ESD protection circuitry, permanent damage may 
occur on devices subjected to high energy electrostatic discharges. Therefore, proper ESD 
precautions are recommended to avoid performance degradation or loss of functionality. 




DIP 



PIN CONFIGURATIONS 



PLCC 



D1 

02 rr" 

D4 PT" 
D6[ 7 
GND 
P7 [TT 

P6 QT 

P4 I 14 

P3 

P2 rTs" 

po (TT 

OLO f20 



ADV453 DIP 

TOP V(EW 
(Not to Scale) 



40l FS ADJUST 

m v., 

TTI coMP 

361 lOR 
in lOG 

^ I 'sVNC 

33] lOB 
321 GND 

TTI v.. 

30]v«. 
291 v.. 
281 WR 
27l RD 
261 CS 
H] CI 
24] CO 
"23] CLOCK 
22] SYNC 



21 I BLANK 



pefT 
07 [T 
gnd[T 

GND Qo 
Vaa fTT 
VaaOI 
P7 ^ 
P6 Q4 
P5 Q5 
P4 (16 
P3 ^ 



ADV453 PLCC 

TOP VIEW 
(Not to Scale) 



'sVNC 

37] 108 
36] GND 
35] GND 

Vaa 
32] Vaa 
7i] Vaa 
30] WR 
29] RD 



[I8j[l9j|20jl2j[22j|23j|24]|25j|26][27]|28] 
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PIN FUNCTION DESCRIPTION 



Pin 

Mnemonic 



Function 



BLANK 



SYNC 



CLOCK 



P0-P7 



OLO-OLl 



lOR, lOG, lOB 



I SYNC 



FS ADJUST 



COM P 
Vref 

Vaa 

GND 

CS 

WR 
RD 

CO, CI 
D0-D7 



Composite blank control input (TTL compa tible). A l ogic zero on this control input drives the analog outputs to 
theblanking level, as shown in Table V. The BLANK signal is latched on the rising edge of CLOCK. While 
BLANK is at logical zero, the pixel inputs are ignored. 

Composite sync control input (TTL compatibl e). A lo gical zero on the SYNC input switches off a 40 IRE cur- 
rent source on the Isync output (see Figure 5). SYNC does not override any other c ontrol o r data input, as 
shown in Table V; therefore, it should only be asserted during the blanking interval. SYNC is latched on the ris- 
ing edge of CLOCK. 

Clock input ( TTL compati ble). The rising edge of CLOCK latches the P0-P7 and OLO-OLl data inputs as well 
as the SYNC and BLANK control inputs. It is typically the pixel clock rate of the video system. CLOCK should 
be driven by a dedicated TT L buffer. 

Pixel select inputs (TTL compatible). T hese inputs specify, on a pixel basis, which one of the 256 entries in the 
color palette RAM is to be used to provide color information. P0-P7 pixel select inputs are latched on the rising 
edge of CLOCK. PO is the LSB. U nused pixel select inputs should be connected to GN D. 

Overlay select inputs (TTL compatible). T hese inputs specify which palette is to be used to provide color infor- 
mation (see Table IV), i.e., the 256x24 color palette or the 3x24 overlay palette. When accessing the overlay 
palette, theP0-P7 inputs areignored. OLO-OLl are latched on the rising edge of CLOCK. OLO IstheLSB. Un- 
used inputs should be connected to G N D . 

Red, green and blue current outputs. T hese high impedance current sources are capable of directly driving a dou- 
bly terminated 75 coaxial cable, as shown in Figure 4a. All three current outputs should have similar output 
loads whether or not they are all being used. 

Sync current output. This high impedance current source can be directly connected to the lOG output (see Fig- 
ure 3) . This allows sync information to be encoded onto the green channel. Isync d oes not output any current 
while SYNC is at logical zero. T he amount of current output at Isync while SYNC is at logical one is given by: 

Isync (mA) = 1,728* VREF{V)/RsET{n). 
If sync information is not required on the green channel, Isync should be connected to G N D . 

Full scale adjust control. A resistor (Rset) connected between this pin and GND (see Figure 6) controls the mag- 
nitude of the full scale video signal. Note that the IRE relationships in Figures are maintained, regardless of the 
full scale output current. 

T he relationship between Rset and the full scale output current on lOG (assuming Isync is connected to lOG) is 
given by: 

lOG (mA) = (K + 326 + 1,728)* VREF(V)/RsET(ii) 
The relationship between Rset and the full scale output current on I OR and lOB is given by: 
lOR, lOB (mA) = (K + 326)* VREF(V)/RsET{fi) 
where K =3,993 

Compensation pin. This is a compensation pin for the internal reference amplifier. A 0.1|j,F ceramic capacitor 
must be connected between COM P and Vaa (Figure 6). 

Voltage reference input. An external 1.235 V voltage reference must be connected to this pin. T he use of an ex- 
ternal resistor divider network is not recommended. A 0.1 |j,F decoupling ceramic capacitor should be connected 
between Vref and Vaa (Figure 6.) 

Analog power supply (5 V + 5%). All Vaa pins on theADV453 must be connected. 
Analog ground. All G N D pins must be connected. 

Chip select control input (TTL compatible). CS must be at logical zero to enable the readirig_and writing of data 
to and from the device. The lOR, lOG and lOB outputs are forced to the black level while CS is at logical zero. 
N ote that the ADV453 will not operate properly if CS, RD and WR are simultaneously at logical zero. 

Write control input (TTL compatible). CS and WR must both beat logical zero when writing data to the device. 
D0-D7 data is latched on the rising edge of WR or CS. See Figure 1. 

Read control input (TTL compatible). CS and RD must both be at logical zero when reading data from the de- 
vice. See Figure 1. 

Command control inputs (TTL compatible). CO and C 1 specify the type of read or write operation being carried 
out, i.e., address register, color palette RAM or overlay registers read or write operations. See Tables I, II, III. 

Data bus (TTL compatible). Data is transferred to and from the address register, the color palette RAM and the 
overlay registers over this 8-bit bidirectional data bus. DO is the least significant bit. 
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TERMINOLOGY 
Blanking Le/el 

T he level separating the SY N C portion from the video portion 
of the waveform. U sually referred to as the front porch or bacl< 
porch. At IRE units, it is the level which will shut off the pic- 
ture tube, resulting in the blackest possible picture. 

Color Video (RGB) 

T his usually refers to the technique of combining the three pri- 
mary colors of red, green and blue to produce color pictures 
within the usual spectrum. In RGB monitors, threeDACsare 
required, one for each color. 

Sync Signal (SYNC) 

The position of the composite video signal which synchronizes 
the scanning process. 

Grayscale 

T he discrete levels of video signal between reference black and 
reference white levels. An 8-bit DAC contains 256 different lev- 
els while a 6-bit DAC contains 64. 

Raster Scan 

The most basic method of sweeping a CRT one line at a time to 
generate and display images. 

Reference Blacl< Level 

T he maximum negative polarity amplitude of the video signal. 
Reference White Level 

T he maximum positive polarity amplitude of the video signal. 
Sync Level 

T he peak level of the SY N C signal. 
Video Signal 

T hat portion of the composite video signal which varies in gray 
scale levels between reference white and reference black. Also 
referred to as the picture signal, this is the portion which may be 
visually observed. 



CIRCUIT DESCRIPTION 
MPU Interface 

As illustrated in the functional block diagram, the ADV453 sup- 
ports a standard M PU bus interface, allowing the M PU direct 
access to the color palette RAM and overlay color registers. T he 
color palette RAM and overlay color registers can be accessed 
only when CS isjow. T he Pixel and Overlay Select inputs are 
disabled whileCS is low. 

T he CO and C 1 control inputs specify whether the M PU is ac- 
cessing the address register, the color palette RAM or the over- 
lay registers, as shown in T able I . T he 8-bit address register is 
used to address the color palette RAM and overlay registers, 
eliminating the requirement for external address multiplexers. 



Tablel. Control Input Truth Table 



CS 


CI 


CO 


Addressed by MPU 





X 





Address Register 








1 


Color Palette RAM 





1 


1 


Overlay Register 



T write color data, the M PU writes to the address register with 
either the address of the color palette RAM location or the ad- 
dress of the overlay register which is to be modified. The M PU 
performs three successive write cycles (8 bits of red data, 8 bits 
of green data and 8 bits of blue data). T he color data is diverted 
to either the color palette RAM or the overlay registers, as deter- 
mined by CO and CI. During the blue write cycle, the three 
bytes of color information are concatenated into a 24-bit word 
and written to the location specified by the address register. T he 
address register then automatically increments to the next loca- 
tion which the M PU may modify by simply writing another se- 
quence of red, green and blue data. 

T read back color data, the M PU loads the address register 
(selecting RAM or overlay read mode) with the address of the 
color palette RAM location or overlay register to be read. T he 
M PU performs three successive read cycles (8 bits each of red, 
green and blue data), using CO and CI to select either the color 
palette RAM or the overlay registers. Following the blue read 
cycle, the address register increments to the next location which 
the M PU may read by simply reading another sequence of red, 
green and blue data. 

When CS is low i.e., during M PU read/write cycles, the video 
outputs are forced to the black level. D uring color palette RAM 
access, the address register resets to OOH following a blue read 
or write operation to RAM location F F H . 
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T he three overlay registers can be accessed in the same way as 
the coior paiette RAIM . The overlays are selected using CO and 
C 1 according to Table I. When accessing the overlay color reg- 
isters, the address register increments following a blue read or 
write cycle. H owever, while accessing the overlay color registers, 
the six most significant bits of the address register (ADDR2-7) 
are ignored. 

T he M PU interface operates asynchronously to the pixel clock. 
D ata transfers between the color palette RAM /overlay registers 
and the color registers (R, G , and B in the block diagram) are 
synchronized by internal logic, and occur in the period between 
M PU accesses. Color (RGB) data is normally loaded to the 
color palette RAM /overlay registers during video screen retrace, 
i.e., during the video waveform blanking period, see Figure 5. 
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T keep track of the red, green and blue read/write cycles, the 
address register has two additional bits (AD D Ra, AD D Rb) that 
count modulo three, as shown in Table 1 1. T hey are reset to 
zero when the M PU writes to the address register, and are not 
reset to zero when the M PU reads the address register. T he 
M PU does not have access to these bits. T he other eight bits of 
the address register, incremented following a blue read or write 
cycle, (ADDRO-7) are accessible to theM PU , and are used to 
address color palette RAM locations and overlay registers, as 
shown InTablelll.ADDROistheLSB whentheMPU isac- 
cessing the RAM or overlay registers. T he M PU may read the 
address register at any time without modifying its contents or 
the existing read/write mode. 

Figure 1 illustrates the M PU read/write timing and Table III 
shows the associated functional instructions. 



Table II. Address Register (ADDR) Operation 





Value 


CI 


CO 


Addressed by MPU 


ADDRa,b (Counts M odulo 3) 


00 


X 


1 


Red Value 




01 


X 


1 


Green Value 




10 


X 


1 


Blue Value 


ADDRO-7 (Counts Binary) 


OOH-FFH 





1 


Color Palette RAM 




XXXX XXOO 


1 


1 


Reserved 




XXXX XXOl 


1 


1 


Overlay Color 1 




XXXX XXIO 


1 


1 


Overlay Color 2 




XXXX XXll 


1 


1 


Overlay Color 3 



NOTE 

Control input C 1 determines whether a read/write operation is performed on the coior paiette RAiVj or the 
overlay registers. 



Table ill. Truth Table for Read/Write Operations 



CS RD WR CO CI 


ADDRb ADDRa 


Operation Performed 


1 X 

1 1 X 
1 1 X 
1 1 X 


X X 



1 

1 


Write Address Register; D0-D7^ADDR0-7 

O^ADDRa.b 
Write Red Value; Increment ADD Ra-b 
Write Green Value; Increment ADD Ra-b 
Write Blue Value; M odify RAM /Overlay Location 
Increment ADD RO-7 
Increment ADD Ra-b 


1 X 
1 1 X 
1 1 X 
1 1 X 


X X 


1 

1 


Read Address Register; ADDR0-7^D0-D7 
Read Red Value; Increment ADD Ra-b 
Read Green Value; Increment ADD Ra-b 
Read Blue Value; Increment ADDRO-7 
Increment ADD Ra-b 


X X 


X X 


Invalid Operation 



NOTE 

Control inputCl determines whether a read/write operation is performed on the color palette RAM or the overlay registers. 
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ADV453 



F rame B uffer I nterface 

T he P0-P7, OLO and OLl inputs are used to address the color 
palette RAM and overlay registers, as shown in Table IV. These 
inputs are latched on the rising edge of CLOCK and address 
any of the 256 locations in the color palette RAM or the three 
overlay registers. T he addressed location contains 24 bits of 
color (8 bits of red, 8 bits of green and 8 bits of blue) informa- 
tion. This data is transferred to the three D AC s and is then con- 
verted to an analog output (lOR, lOG and lOB), these outputs 
then control the red, green and blue electron guns in the monitor. 



T he SYNC and BLANK inputs are also latched on the rising 
edge of CLOCK. Thisisto maintain synchronization with the 
color data. 

Table IV. Pixel and Overlay C ontrol Truth Table 



OLl 


OLO 


P0-P7 


Addressed by Frame Buffer 








OOH 


Color Palette RAM Location OOH 




• 




• 


OIH 

• 


Color Palette RAM Location OIH 

• 


• 




• 




• 

FFH 


• 

Color Palette RAM Location FFH 





1 


XXH 


Overlay Color 1 


1 





XXH 


Overlay Color 2 


1 


1 


XXH 


Overlay Color 3 



Analog Interface 

T he AD V453 has three analog outputs, corresponding to the 
red, green and blue video signals. A fourth analog output 
(IsYNc) can be used if it is required to encode video synchroni- 
zation information onto the green signal. In this case, Isync is 
connected to lOG as shown in Figure 3. If it is not required to 
encode sync information onto the green signal (as would be the 
case if a separate synchronization circuit was used), Isync 
should be connected to G N D and the digital SYNC input pin 
should be tied low. 




RED 



GREEN 



BLUE 



T he red, green and blue analog outputs of theADV453 are high 
impedance current sources. Each one of these three RG B cur- 
rent outputs is capable of directly driving a 37.5 £2 load, such as 
a doubly-terminated 75 Q. coaxial cable. F igure 4a shows the re- 
quired configuration for each of the three RGB outputs con- 
nected into a doubly-terminated 75 £2 load. T his arrangement 
will develop RS-343A video output voltage levels across a 75 £2 
monitor. A simple method of driving RS-170 video levels into a 
75 £2 monitor is shown in Figure 4b. The output current levels 
of the DACs remain unchanged, but the source termination re- 
sistance, Zs, on each of the three DACs is increased from 75 £2 
to 150 £2. 



DACs 



lOR, lOG, lOB 



= 7512 



Zs = 75!2 
(SOURCE TERMINATION) 



(CABLE) 



2^ = 75(1 
(MONITOR) 



Figure 4a. Recommended Analog Output Termination 
forRS-343A 



lOR, lOG, lOB Zo=75a 



DACs 



Zs = 15011 
(SOURCE TERMINATION) ' 



(CABLE) 



Zu = 75n 
(MONITOR) 



Figure 4b. Recommended Analog Output Termination 
for RS-170 

M ore detailed information regarding load terminations for vari- 
ous output configurations, including RS-343A and RS-170, is 
available in an application note entitled "Video Formats & 
Required Load Terminations," available from Analog Devices. 

F igure 5 shows the video waveforms associated with the three 
RGB outputs, driving the doubly terminated 75 £2 load of Fig- 
ure 4a. As well as the gray scale levels, blacl< level to white level. 



the diagram also shows the contributions of SYNC and BLANK. 
T hese control inputs add appropriately weighted currents to the 
analog outputs producing the specific output l evel req uirements 
for video applications. TableV details how the SYNC and 
BLANK inputs modify the output levels. 



Figure 3. Encoding SYNC onto Green Signal 
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ADV453 



RED, BLUE 


GREEN 


mA 


V 


mA 


V 


19.05 


0.714 


26.67 


1.000 


1.44 


0.054 


9.05 


0.340 








7.62 


0.286 














WHITE LEVEL 



BLACK LEVEL 
BLANK LEVEL 

SYNC LEVEL 



NOTES 

1. OUTPUTS CONNECTED TO A DOUBLY TERMINATED 7511 LOAD. 

2. Vref = 1-235V, RsET = 2801i, (sync CONNECTED TO lOG. 

3 RS-343A LEVELS AND TOLERANCES ASSUMED ON ALL LEVELS 



Figure 5. RGB Video Output Waveform 



Table V. VideoOutputTruth Table 



Description 


lOG mA^ 


■OR, lOB, 
mA 






DAC 

Input Daita 


SYNC 


BLANK 


White Level 


26.67 


19.05 


1 


1 


FFH 


Video 


Video +9.05 


Video + 1.44 


1 


1 


Data 


Video to Blanl< 


Video + 1.44 


Video + 1.44 





1 


Data 


Blacl< Level 


9.05 


1.44 


1 


1 


OOH 


Black to Blanl< 


1.44 


1.44 





1 


OOH 


Blanl< Level 


7.62 





1 





XXH 


SYNC Level 














XXH 



NOTE 

^Typical with full Scale lOG =26.67 mA. Vref = 1.235 V, Rjet = 280 £2, Isync connected to lOG. 



PC BOARD LAYOUT CONSIDERATIONS 

T he ADV453 is optimally designed for lowest noise perform- 
ance, both radiateid and conducted noise. To complement the 
excellent noise performance of the AD V453, it is imperative that 
great care be given to the PC board layout. T he layout should 
be optimized for lowest noise on the ADV453 power and 
ground lines. T his can be achieved by shielding the digital in- 
puts and providing good decoupling. The lead length between 
groups of Vaa and GN D pins should by minimized so as to 
minimize inductive ringing. 

Ground Planes 

T he ground plane should encompass all ADV453 ground pins, 
voltage reference circuitry, power supply bypass circuitry, the 
analog output traces and all the digital signal traces leading up 
totheADV453. 



Power Planes 

T he PC board layout should have two distinct power planes, 
one for analog circuitry and one for digital circuitry. T he analog 
power plane should encompass the AD V453 (Vaa) and all asso- 
ciated analog circuitry. This power plane should be connected 
to the regular PC B power plane (Vcc) at a single point through 
a ferrite bead, as illustrated in Figure 6. This bead should be lo- 
cated within three inches of the AD V453. 

T he PC B power plane should provide power to all digital logic 
on the PC board, and the analog power plane should provide 
power to all ADV453 power pins, voltage reference circuitry and 
any output amplifiers. 

T he PC B power and ground planes should not overlay portions 
of the analog power plane. Keeping the PC B power and ground 
planes from overlaying the analog power plane will contribute to 
a reduction in plane-to-plane noise coupling. 
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ADV453 



COMP 




*REF 

ADV453 

GND 



FS ADJUST 
lOR 

lOG 

'sync 
lOB 



ANALOG POWER PLANE 



LI (FERRITE BEAD) 



C2-C4 ^ C5 



RSET < < R1 < R2 < R3 




+ 5V(Vcc) 



4 GROUND 



TO 
VIDEO 
CONNECTOR 



COMPONENT DESCRIPTION 



VENDOR PART NUMBER 



C1-C6 

C7 

LI 

R1, R2, R3 

"set 
Z1 



0.1 (jiF CERAMIC CAPACITOR 
lOfiF TANTALUM CAPACITOR 
FERRITE BEAD 

75ii 1% METAL FILM RESISTOR 
280Si 1% METAL FILM RESISTOR DALE CMF-55C 



FAIR-RITE 2743001111 
DALE CMF-55C 



1.235V VOLTAGE REFERENCE 



ANALOG DEVICES AD589KH 



Figure 6. ADV453 Typical Connection Diagram and Component List 



Supply Decoupling 

N oise on the analog power plane can be further reduced by the 
use of multiple decoupling capacitors, see F igure 6. 

Optimum performance is achieved by the use of 0.1 nF ceramic 
capacitors. Each of the three groups of Vaa should be individu- 
ally decoupled to ground. T his should be done by placing the 
capacitors as close as possible to the device with the capacitor 
leads as short as possible, thus minimizing lead inductance. 

It isimportant to note that whiletheADV453 contains circuitry 
to reject power supply noise, this rejection decreases with fre- 
quency. If a high frequency switching power supply is used, the 
designer should pay close attention to reducing power supply 
noise. A dc power supply filter (M urata BNX002) will provide 
EM I suppression between the switching power supply and the 
main PCB. Alternatively, consideration could be given to using 
a three-terminal voltage regulator. 



Digtal Si^ial Interconnect 

T he digital signal lines to the ADV453 should be isolated as 
much as possible from the analog outputs and other analog 
circuitry. Digital signal lines should not overlay the analog 
power plane. 

D ue to the high clock rates used, long clock lines to the 
ADV453 should be avoided so as to minimize noise pickup. 

Any active pull-up termination resistors for the digital inputs 
should be connected to the regular PCB power plane (Vcc), and 
not the analog power plane. 

Analog Si^ial Interconnect 

T he ADV453 should be located as close as possible to the out- 
put connectors thus minimizing noise pickup and reflections 
due to impedance mismatch. 

T he video output signals should overlay the ground plane, and 
not the analog power plane, thereby maximizing the high fre- 
quency power supply rejection. 

F or optimum performance, the analog outputs should each have 
a source termination resistance to ground of 75 Q. T his termi- 
nation resistance should beascloseaspossibletotheADV453 
to minimize reflections. 
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OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 

40- Pin Plastic DIP 
(N-40A) 



ADV453 



MAAAAAAAAAAMAAAAA 



immwwwwvwvw 

2.090 (53.0) 



■ 2.008 (51.0) 



0.17 (4.32) 
MAX 



.545 (13.8431 
0.535 (13.5891 




0.052 (1.32) 
0.048 (1.219) 



0.021 (0.533) 
0.015 (0.381) 



0.105 (2.67) 
0.095 (2.421 



0.175 (4.45) 
0.125 (3.18) 



_ 0,630 (16.0) _ 


0.155 (3.937) 
0.145 (3.683) 

i 


0.590(15.01 






r _| 

0.012 (0.305) 
0.008 (0.203) 






LEAD NO. 1 IDENTIFIED BY DOT, NOTCH OR "1". 
LEADS ARE SOLDER PLATED KOVAR OR ALLOY 42. 



44-Termlnal Plastic Leaded Chip Carrier 
(P-44A) 



nnnnnnnnnnn 
o 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 



NO. 1 PIN 
IDENTIFIER 



TOP VIEW 



uuuuuuuuuuu 

0.656 (16.662) <-„ 

0.650 (16 510) 



0.695 (17.65) CO 
0.685 (17.40) 




050 ± 0.005 
1.27 ± 0.13) 



0.630 (16.00) 
0.590 (14.99) 



0.021 (0.533) 
0.013(0 331) 



0.032(0.812) 
0.026(0 661) 



D 120(3 04) 
090(2 29) 
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